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INC: USE OF PC BLUETOOTH SPEAKERS IN POWER OFF AND SLEEP MODES

Use of PC Bluetooth Speakers in Power Off and Sleep Modes

Abstract: An audio subsystem of an integrated PC or monitor enables audio to be
streamed from a smartphone over Bluetooth and played through the high-quality
amplified speakers of the PC or monitor without requiring it to be powered on and awake.
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This disclosure relates to the field of computer audio.
A technique is disclosed that enables the speakers integrated into a PC or monitor to
serve as a Bluetooth audio sink even when the PC is powered off (ACPI/S5) or in Sleep
mode (ACPI/S3).
Some desktop PCs, for example "all in one" PCs, integrate all the computer hardware into
the same enclosure as the monitor. Such PCs often include high-quality, powerful audio
speakers, and integral Bluetooth connectivity support.
Users often stream music to, or play music stored on, their smartphones. However, the
audio quality produced by even the best smartphones leaves much to be desired. As a
result, users often stream the audio from their smartphone to their PC, typically via a
Bluetooth connection between the smartphone and the PC and have a much better
listening experience. Doing so is a simple and conventional process. However, this can
only be done if the PC is powered on and in the active state. If it is not, the PC must be
booted up before its speakers can be used. In some cases, this can take a relatively long
period of time, and users may forego the time and trouble to do so.
According to the present disclosure, and as understood with reference to the Figure,
an audio subsystem 20 in a PC or monitor 10, connected to the built-in speakers 30,
enables a user to stream audio, from a device such as a smartphone 5, to the PC 10 via
Bluetooth and play the music through the built-in speakers 30 without needing to power
on or wake up the PC 10.
The system board of the PC or monitor 10 includes an MCU 40, a Bluetooth audio sync
module 50, an audio DSP and amplifier 60, and a scaler 70. These components are
operable even if the PC 10 is off or in sleep mode. An external smartphone 5 connects to
the audio sync module 50, which is coupled to the audio DSP and amplifier 60. The
amplifier 60 is connected to the built-in speakers 30 of the PC or monitor 10.
The smartphone 5 sends the audio stream over Bluetooth to the audio sync module 50,
along with volume sync information and phone battery information. The audio stream
from the smartphone 5 may be transferred through Bluetooth advanced audio distribution
profile, and the audio sync module transfers it to the DSS in the I2S audio format.
The user can interface with the PC or monitor 10 via the monitor's OSD menu. The
menu for the Bluetooth device can pair, disconnect, or turn Bluetooth on or off, without
accessing the operating system setup menu of the PC. Bluetooth link status messages
(connected, pairing, connectable, off) are presented on the monitor.
The OSD button(s) 80 of the monitor MCU 40 deliver user commands through the scalar
70 to the MCU 40, which in turn delivers them to the audio sync module 50. The MCU
40 also provides information for the link status message display of the monitor. The
MCU 40 also controls the audio playback volume.
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The present disclosure advantageously provides a simple and fast way for a smartphone
user to stream audio to a PC or monitor to take advantage of the superior built-in audio
amplifier and speakers when the PC or monitor is powered off or in sleep-mode, without
requiring the system to be booted up.

Disclosed by Chan-Liang Lin, Tao-Sheng Chu, Chih-Hung Huang, John Cheng, and
Christie Ni, HP Inc.
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